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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract: 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit is in the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJlbUOBKA J\J\H PA3BAJI blJOBUB AHHH YCTPOMCTB M3 nPOOWJl bHblX TPYB 
(57) Abstract 

Mcnojib30Bairae: p/w paoBajitnoBbiBamiH ycrpoHCTB H3 npo<J>HJibHbix TpyfS (rrepeRpbiBaTejieft. nojjBecoK 
xboctobhkob, <|>uLrifc>TpoB m t.aO. ycraHaBJiMBaeMbix b cKBajKMHC. CympocTLr HOo6pereimn: Baju>upBKa 
coAepKHT Koprryc (K) 1 c ueHTpajibHbBvi KanajioM 4, o hwjkhcm uacTW KOToporo ycraHoaneH uiTyuep 5. B 
crenKe K BbmojmeHbi yrnytfjieHMH 6h7, b KOTopbix c noMombio onop 8 n9 ycraHOBJieiibi TpH Bajrbuyioii^KX 
aneMeirra (B3). npWMew onopw 8 ^Byx B3 ycrawoBJieiibi b yrny6n£mnx 6 K neno^BmKHo, a onopa 9 B3 12 - c 
BO3M0m*iocTbio pa^MajiL»H0rx) BbiflDioKcraiH w3 yrjry6ncHMH 7. IloABiraHaH onopa DL»nrarniena n nn^e jjeyx 
3KC^eHTp*nmbix OTHocwTenbHo ppyr flpyra upruatppoB (U) 13 m 14. npiweM U 13 c oojibinKM A MaMeT P° M 
yrmoTHeH oTHoewTenbHO crenxu Kopnyca 1, a 1114 c MeHbnmM fluaMCTpoM BbicTynaer b iieiiTpajibiibm 
Kan an 4 K m MMeeT KaHanbi, coo6maionj^ie i^eHTpanbUbiw Kan an 4 c rMjnpaBniroecKOH Kawepoii 18. 
o6pa30BaHHOft creHxaMH yrviy6.rieHn>i 7 w ropueBbiMii noBepxHOCTHKni U 13 w 14 noABroraoft onopbi 9. Tanoe 
KOHcrpyKTHBnoe Bbmonneime BajibnpBKii o6ecne«oroaeT oejib - noBbnueroie KauecTBa w HaAejKnocTM 
ycTaHOBKH ycrpoftcTB M3 npo<|)MJibHbuc Tpy6. a TaxTKC noBbimeHKe pa6oTocnoco6HOCTn caMow BajibnpBKM h 
B03M0?KHocTb pacmHpeimn ^nana3ona pa6ouero jnxaMeTpa. 1 3. n. <J>-Jibr 4 hjt. 



Description (OnucanHc H3o6pcrciiH5iI: 



H3o6pcrcHMe otiiocmtc5i k oojiacTM 6ypeinm w k amiTan bHoro pcMoirra He<J>THHbix m rasoBbix cxBaHtHH m 
rrpeAHaaHaMCHO, b nacTHOCTM, pa3BanbUOBbioaHiiH ycrpoflcTD w3 npo4>itnbHbix Tpy<5, ycTaHannHBaeMbix 
D CKBa^KHiie npn joojihibih 30H ocnoTRHeioot. D03nnKax>mwx n npouecce 6ypemin cKnarawH 1* npw 
BoccraHoaneHMM repMexwuHocTM o6caAH±>ix Karioim. 

WooecTua oanbupoKa pjin pa3Ba/ibA0BbLBamiH ycrpowcrB M3 npcxfuribHbLX Tpy6. co^epjsan^aH Kopnyc, 
npucnocofrieHHbift a* 1 * 1 coc^hhchmh c RonoicnoM GypuribHbix Tpy6, c ncHTpanbHtxiM KananoM n 
yrjry6ncHHHMM d creiiKe, d KOTopbtx ycTanoancHW c noMombio onop Tpw Banbuyiongix aneMeirra. 

HeAocTaTKOM rroro ycrpowcTBa hbuhctch to. hto BaJibuyioiAHc aneMeiiTbi npu paaoaabnoBbiBainm Tpy6bi 
noA fleficTEMeM ynpyroro aneMeHTa nocroHHHo HaxoA*Tcn b oahom nonora enrol. noyroMy npn 
Heo6xoAHMOCTH CHM3MTt> paAwamaHbie Har*py3KM «a np<xj>njibHfarti nepeKpLroaTejib npn eno ycraiioBKe e 
CKBaHODie, iianpnMep, npn peMoirre noBpe teach*™ oCcaAiiofi KonoHHbi b bmac menenofi nep<J>opajnm, jxannsst 
BajibnoBxa HeiipviMeHMMa. nocKO/ibKy M3-3a HeB03MOKHOcra CHMXtCHMH paAMajibHOM Harpy3KH na oocaAHyw 
KOJioiDiy npowcxoAWT ee AanbHeiimee paapymeiaie. 

3aAaweM M3o6pereHMH Hnnnercn noBbruieroic KaMceroa h iia^eTRiiocrrM ycraHOBKW ycTpoAcToa K3 
rrpo<J)nnbHbLX rpy6, ycraHaBJiHBaekfbix b cKBajsHHe npw H3anHijMii 3oh oa wmHtintfi, B03HMRajonx»x b 
npouecce 6ypeHMH CKBaxHH, m npn BoocraHoaneHitH repM ct wroocrn o6caAin^x kojiohh, a TaKKe noBbnnenne 
HaAemHOCTH w pa6orocnoco6HocrM Ban ujp bkh m o6ccneMenMe bo3MOJRHOcxw pacurwpcHMH Awana3ona 
pa6oMero AMawerpa 6e3 it3mchchmh AMaMeTpa Kopnyca Aannoro TiinopasMepa cawofl BajibnoBKH. 

TexHMMecRMM pe3yjibTaT A°CTiiraeTCH T ^ M > MTO B BanbuoBxe a;lh pa3Banbi;oBbiBaHHH ycrponcTB 113 
npo^HJiuibtx Tpy6. coAepJKan;eM Kopnyc. npwcnocooVieinibrn Ann coe/jwHeHim c kojiohhoh 6ypnjibHbix rpy6, c 
i^eHTpanbHbiM KaHanoM m yivry6neHiinMM b CTeime. b kotopblx ycTanoBneHbi c noMonjbio onop Tpn 
Bajibyyiotqjix an cmcht& , onopa OAiioro Banbuyiomepo 3/ieMen-ra ycranoaneHa b yrnytxneHKH Kopnyca c 
B03MO>KHOCTbio paAwanbHoro BbiABLtxteintn H3 Hero. PaAwajibHO noABnmnaH onopa bwabpurhopo 
BajibnyioTAero aneMCHTa mojkct 6biTb Bbmaaneiia b my\e j\uyx AHaMeTpanbHO pa3H0BennKHx njtrruHApoB, 
3ECAeHTpHMHbix oTHOCMTejibHO npyr APY 1 ^- npwraeM UMJiMHAP oiiopbi c (jojibmMM o^iaMeTpOM ynnoTHeii 
OTHOCMTtJibHO Kopnyca h o6pa3ycT co ere hk awn yrnyoJienwH rHApaBraniecKyio Kawepy, coo6iAeHHyio c ero 
ueHTpanfeHbiM KaHanoM. 

Ha 4>wr. 1 npeACTaaneH o6mwM bma oanbuptiKM; 11a 4>wr\ 2 pa3pe3 A-A na (Jiwr. 1; Ha <J>Hr. 3 pa3pe3 B-B Ha 
^ht. 1; Ha 4>nr\ 4 o6caA"aH KonoHHa c ycrraHou/ieHHbiM npo^wjibHbDvi ncpeKpbiBaxejieM c nowombio 
oroicbiBaeMOM BajibnpBKii. 

BanbAOBKa n/rn pa3BajibupBbiBaHMH ycrpowcrrB H3 np«J)iDTbHbix Tpy6 coA^P^ irr Kopnyc 1 c pe3b6oit 2 a^h 
npKcoeAMHeHMH ce k Kanoinie 6ypwibicbtx Tpy6 3 h i|enTpa/iBiH>iM KanajioKf 4. b HioKiiefi uarrrw KOTOpaiX) 
ycraHOsneH mTyuep 5. B trreHxe Kopnyca 1 BbmoraieHbi yrviy6jieHnn 6m7,d KOTopbix c noMombio onop 8 m 9 
ycraHOBJieifbi BanbijyionjHe 3/ieMeirrbi 10, 11, 12. llpmeM onopbi 8 RByx BsoxbuyioruHX aneMeHTOB 10 n 11 
ycraHOBneHbi b ymyuJieHMHx 6 HenoABmsHo, a onopa 9 Banbuyiocjcro ajieweHTa 12 c B03MOHUiocrbio 
paAuajibHoro BbiABuseHHH H3 yrny6neHMH 7. O oa bookh 3s\ onopa 9 BajibixyioiAero aneweHTa 12 BbmomieHa b 
BMA e A 13 ^ aKcueHTpiTMHbix OTHOCHTejihHoi^o APy p APY ra u>«nMHApoB 13 vi 14, MMeioin>tx pa3Hbie AHaMexpbi. 
npiraeM UMJiMHA P 13 c 6ojrwuiTM A KaMeT P° M ynjioTHCH oTHOCHTejTbHO ctchkh Kopnyca 1 c noMomwo 
yruioTHeroin 15, a ujutkmaP 14 c mch^oiiim nwaMeTpoM Bburrynaer b u,eHTpanbHbiM Ran an 4 Kopnyca 1 Mcpea 
OTBepcTMc 16, BbmomieHJioe b creHxe, m wweeT Kana/ibi 17, coo6n^aiomMe ueHTpajibHbrit Ran an 4 Kopnyca 1 c 
rwApai3JiMMCcKow KaMepow 18. o6pa30BainioH cTeiiKawn uiDepcrwH 16. yr/ry6nemin 7 b Kopnycc 1 h 
TopACBWMM nooepxHOCTHMM ujuiHHApoB 13 m 14 noABUJKHO m onopbi 9. 

Paoora BanbuoBKH uohchhctch na npuMepe BoccraHOBneiom repMCTHMHocxw o6caAHoii Konoinibf npn 
o6pa3ooaHMM o new Tpeuxraibi. 

B 30HC 19 napyrneH>m repMeTinmocxw o6caAHOM Konoiniw 20 npeABapHrejibHO ycTanaBmreaJOT 
nepeKpbU3aT€Jib 21 H3 npo^vuibUbtx rpy6. ny-reM pacumpeinm eix> ^aii/icJiiiCM »makocth. 3axeM na Konomie 
6ypnJibHbix Tpy6 3 BuyTpb nepcKpbiBaTenn onycKajoT Ba/ibnoBKy u BpamenneM, c noAaMew bhh3 kojiohhw 
6ypvuiBiiLjx Tpy6 3, nauif»ajoT pa3Banbi|pBbiaaTb npo^wjujiBic Tpy6bi nepeKpbiBa'rejtn 21 c oAHospeMeirHOH 
npoMbiBKow >KMAKocxbio, 3aKauniKiCM0M b Tpy6bi noA A anneHMeM - n P H DT0M . B ueHTpanbHOM Kanane 4 
Kopnyca I, 6naroAapn HanwMWio unyuepa 5, j\awie\oie whjikocth B03pa<rraeT w. ooaAeikrrByn wepea 
OTBepcTMc 16 b ereiiKe Kopnyca 1 m Kaiianbi 17 b uyuvmppc 14 iioabm-huiom onopbi 9 na TopneBbie noBcpxHocxw 
xxyunaijxpofi 13 m 14, nwAnviraeT nanmyroniMM oneMeirr 12 M3 yrny6nennn 7 Kopnyca j\o ynopa b CTeimy 
nepeKpbmaTCJui 21. OAiioupcMcinio iieBbiABumiibie Banbnyiomiic 3;ieMeiiTbt 10 m 11 TaK»e ynnpaioTcn b 
CTCHKy nepeKpiJBaTejin. [|ajiee, BajibuyiomMe ajiCMCHTbi iioa ACM < ^ rBM ^ M co3AaHH0ft paAMansHofi HaiT>y3KM, 
npoKaTHiBancb no anyxpeinicii riooepxnocrit iipo<J)Mnwu3Jx Tpy6, paooanbnpBbiBaioT hx m nnoTiio 
npiiKaxuioawT k «rrcimc oGcaAnow Konoinn>i 20. llpw noAxoAe k 3onc 19 napyniCHun repMeTiiwHoc^w oGcaAHOii 

KOJIOmibt 20 A^UVICIUIC npOMblUOUHOH JR^KOCTM CHMJKaJOT A° MUHMMa/IbllOPO, npH KOTOpOM tic npOMCXOA^T 



BbiHHuxceHHn paflwajTbHo-nonHH*aior>o Bajrbnyromero 3n&MeHTa 12 wo KOpnyca 1. w paaBanbuoBMBajiHe 
npcxfrnntaibix Tpy6 ocpyr ro o6pa3oeaiam MHHHManwioro ^Mawerpa RByiAn cideaJibiMM iieobiABumicbiMM 
earibuyiomjiMM aneMCHTaMw 10 w 11 m Bbi^snr*aiou^HMCH 3jicmoitom 12. KorAa on HaxoflHTCH e HcxofliioM, He 
Bbi^BMHyxoM no/iowcHMH. ripw dtom peobfooue coe/jraieiDifl np<xj>iinbnbLX Tpy6 ncpcKpbJBarenyi 21 Tax we 
paciiiMpHWTGH ao BHyTpcHHeiA) AwaMerpa np<xt>iutbHbix rpy6. o6pa3yeMoro npw nx p a3 oan L»np di>i Daiom u 
30ire iiapynieioifl, mto ciuwcaer f\o MMHitMajibHOW Bejuwrafbi AasneHMe Ha creiiKy o6ca^HOVi kojioiihi,i 20 b 
30He 19 HapyineHM^ ee repMeTWHHOCTH. 

riocne upoxompeinm 3ow* 19 napyineHiin repMenwHoeni, r^e onacnocrb pa3pymeHMH o6caAH0H KanoKHbi 
orcyrcTByeT, HHOBb noflHMMaioT flaeneHMe npoMbiBowoft wkakoctm m paoBasibupBbi sarnie nepcKpbi Daren h 
oe^yT no TexHanorHM, omtcaHHOH Bbnue. 

flO OKOHMdHHM pa3 Bail bUO DMBaHMH KOJIOHHy 6ypWIbHbtX Tpy6 3 C BaJlbUOBROU nOAHHMaiOT HO CEOajfiHUbi. 



Claims |<l>opMyjia H3o6pereiiH*i]: 



1. Ba/ibuoexa f\rm p a3 sajii jjp r«>i namiyi ycrpofurru H3 npo<t>mibHL4X Tpy6. cojjepmainaji Kopuyc. 
npMcriocodneiniwft jyw coc^HHeHMfl c kojiohhoi* 6ypn;ibHbLx Tpy6, c u,cirrpanbbHbiM KaHanoM m 
yrny6jienMHMM d ctchkc b KOTopbix ycTanoBneirbi c noMonjbio onop TpM BajibqyioEqiix ajieMeirra, 
OT/umajomancn Tew. ^to onopa ojpioro Ba/ibijyioincrx) aneMeirra ycra«oaneHa B yrviy(uieHHM Kopnyca c 

903M0JRH0CTbJO paflHaJIbHOPO BblABTOKCIIHft M3 HCTO. 

2. Banbi;oBKa no n. 1, otjiitm aio mancH Tew, mto pa^ua/ibno no/jEnuKHan onopa BbmenxHoro BajibiQnomcro 
aneMeirra BbOiojiHeiia b bhrc AByx flwaMeTpanbHo paaHoecnuKnx muiHH^poB, 3KcqcHTpjraibDc oTHOCHTCJihHo 
jjpyr jjpyra, npiraew npumnnp onopbi c fajibinuM jjwaMcrpoM ynnoTHeH oTnocjrrejrbHO Kopnyca m o6p&3yeT co 
creHKaMM ynnyfoieiotH b Kopnyce rHRpaarafHecKyio Kawepy, coo6meHHyx> c ero ucirrparibHbtM KaHanoM. 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 

The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 1 2 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 ofthe casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 1 2 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall ofthe casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 ofthe casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1 , wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 



Fig. I 



Fig. 2 



Fig. 3 



Fig. 4 
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